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PROBLEM TO BE SOLVED: To extend life of a roll and to prevent generation of 
crack of a slab by efficiently arranging recessed parts of prescribed depth on 
the peripheral face of a cooling roll of a continuous casting nnachine to 
produce a thin slab and preventing deformation and wear of the recessed parts. 

SOLUTION: In a cooling roll 6 of a continuous casting machine to produce a thin 
slab, a Ni layer 9 and Co layer 10 of 10-500&mu;m thickness are formed in 
sequence on the peripheral face of the cooling roll 6, a sum of thickness of 
the Ni layer 9 and Co layer 10 is 500&mu;m-2mm, recessed parts (d) having 
30-150&mu;m average depth are formed on the surface of the Co layer 10. 


COPYRIGHT: (C)1997,JPO 


mB*mmf (jp) (^^^M^W^^^ (a) od mmm»^ 

#ll¥9- 103849 

(43)^B ¥i£9^Q997)4^22B 




FI 


B 2 2 D 11/06 

33 0 

B2 2D 11/06 3 3 OB 




330A 


3 7 0 


370B 

11/04 

3 12 

11/04 312H 




3 1 2 A 




mm m(m<09L3 OL (±7 S) 


261561 

<jmm\ 

000008655 




9rB4:»a»!l3<^ 


¥JSE7*Fa995)10^9B 


m]^=F«fflEy:*i»r2TB 6»3# 




000176626 








«nj(kli:;^TtrA«XE«%2TS 1»15 












[IID»%t&:^aGa3434ftJi SrB^SMI 








im± SBQ « (^3«) 






(54) i«»m»ttHH|(D)»«H9A 


(57) [fS»l 

X'h-yX. lraEJ&aH7A6<omit:{iNi®9i:. W- 
» 1 0~5 0 0 j«in<OC oMl OiLimizmSL^tlXa 
BOlBNiSQfcCoSl 0<nm^ffmi5 0 0/xm. 
-'2mXh *) . mIBC oM 1 0O^®fcJ±¥%a!$ 3 0 
~ 1 5 0 At m<»)S;^Kl A^tfS V^S . 



10-Co n (%2IB> 


(2 

1 

NimtC om<nW^<nmi soon m~2iiB-Ci> "5 . 
WLC o®tf>Sffit:«¥i^$ 3 0~1 5 OumffMfi- 

7 0%Ja±^tjS^ 1 0~5 0 OAtmcOC o^^i:*J 

- micm&^tvz^ "5 . f^N i mt Co ^^4m(r>m^<n 

»{i5OO/xm->-2«iiT*0. m^Co^^cO^Bt 
«¥J^$ 3 0~ 1 5 0 Atm<^^*gglSSil.TV^SC: 

~2iiaC0NiSfc. ^1 0~3 0jLtin(03-T-f ^t/ 
lOOOl] 
[0002] 

1 Om) ^Si§^S^Si:LT. ^«g^S:llllK^S}$ 30 
i^tlX^^h. Z<r)io^j:TmmmtLX}^&]^9-Ui: 

[ 0 0 0 3 1 3 H 7 A5SSg«Bi«fcoV^T 

<wa K 7 A 1 . 1 *^fc:*om^o^s^sv^-c 

5:v^t:Tfi=K:'5rSJ:afc*t|9iaS$tiTfeO. ?&aiK9 

omm&^tix\^i>, 

[0 0 041 rJ'yx-f •)'>'3.4rt<0^JS^R (JAT. 
*tig^i:V^5) ^^yXfl5i:ittXmfSt'0m3 

izmth t . mik^tvkmiii^m k 5 a i , im 

g. g{i5^ffl*n6|NHli|E^SJ$aH5Al. KOSKT 
[00051 Z.<7)Xd^j:imMmm(r>i^mYyM>Hi. 

i3A'^izm&^^xmx<m&tht:if>tz. » 


^BHV9-103849 

2 

[0006] ffl&Sv%{iffl^^<oi1-Ma5 1 liM^m^ 
fcft, A<oSiiitl3l»iB:>jjc:5Si^N i 

[0 0 071 hi^T. J^aK^Ac^SffiTi^aiLTJg 

a]K5A(0^ffifc:g|E§3 0~l 5 0Atm. PJfflaSO. 
5~2miieS<0^;^Sr^*2 0-^6.0%mrC^tt, - 

S;?ii:S@v'x;KOlStxr-^-^ <yr*ms-i*:sc: 

[0 0081 fcci^**. i^ab'^A^affifciittfes^i 
}&aiH5A 1 . 1 commizimitimc^mimmL. 

ft^L^Sftfci-^TSSvx/KOW-J^aiSrfi^ , 

-fcofgm. m)iizmmmtitm^-ti>, ^zx. mmt 

^ H5A 1 . 1 ff)mmtzHmLt:.milt:ry y i^y^ 
«0®gA5S«fc:^rS. UJtA>o-C}feaiH^A<OSffifcli 

[0009] i^fflVyJ^commizm^ 2^Xh<r> 

ms(,m.f:m±.Lit}mYyj>.iii. mufwm-i- 

16686 2^^tcJ:->Ttt^>ixTV^S. t*»L. N 
ittillXtt*«^l'^Jti<>i&a]h'7ASffi<7)V3 -/ 

ii-thfabizyy-yi^yy^-rhtcisfy. mMi^tz^ 
m^msiL^K. tii^^^(nism'^m&izx*)m)^izm 

[ 0 0 1 0 ] -^r. F yj^mmt^mix'mhm. 

il»±-r^Jt«>fc. i#aK9ASiBfcJi»0. 2~0. 

6iiim<0N i ^ -y^^^ffiL, N i ^ v^ScO^MtCJiWiL 
0. 0 1~0. 0 5mi£7)Cr;rf y^5rigLit}feaJK7A 
M;ttf^Fi»¥ 1-25435 7^^«fc: J: ->T»I4> 

mzmmtiimsE.Lx-^i)^xm-ht:immm.\^ 

[0011 1 

^aaiKi^g >y hryxhizX'iXWi^^<mimj:i 
mSi<^o 1 1 i>tzm;fijnm'^tmm±-t?> z t 


(3 

3 

[00121 

<o^ffl{c»i¥^S3o-i 5 0/im<7)m;^imA^ti 
[0 013] tti. mcitmi'^j^n. ^<omatzim lo 

30~1 5 0//inC0li;^>i)Wg«$^iTV^S. 
[00 141 *iS|B3tCiJV^TCo^tU. Co^:70 
%JjLh^tf^-C* 0 . Mi-tfC o 7 0-9 9 
SOUNi-CfcSCo-Ni^. W^O. 1-1. 0 

^y^y^f yfi-t^A Y (WC ) , :7aA;i5r-^\'>f h 
( C r C) If 5 -y ^»X36«fflUii>flS . 
[00 1 51 

[!%^<^^<^Si] S2». :^fSBS(^t3^1lca3 

ii-MaseA, 7A<7)rtBiifc:tt}#abk*««i^s}^aj*?L 

(H^L^V^) *»'g»t^>tlTfc'). {1-©a56A, 7Ali 
[00 16imi>lr^(i«^^«7)Jrl.©*56A. 7AJi» 
A, 1 K\zX'>xm^^t\.hti\h^ ilnXzihWimyi 

\zi-yxmyy\:^midm&:th. ^m^(>p^omm 

[ 0 0 1 7 1 N i HJllItt**SV^7t«). V 3 y h^^X 
^^tiOSS^^^L^V^, Nie9fc 

[00181g;^K^^^^«t5j:lX»fr<0«iiiSWifl 90 


!^iB¥9- 10 384 9 

4 

^Srl»jJ:-rSfei^>{c, Ni€9<0^ffi{c{im2«i:L 
■C. a2Ti±Co*J^y^^^^fc:i:oT«[SSnt:c 

o«10*«mSitTt5»). H3t1iCo-Ni-^Co 

-w^c o^^^ '/^'^?mi%zi.'>xwmi\.xc 

o^^l \1fmL^1XX\,^h, Co^lOtiitXCo 

1 1 MMiiizi, hwcjmz. ►)ltv^y:i«>. 7 7 -y 

[00191 CoSl OtJiUfCo^ll 1<7)^ 
li. 1 0 ju m5feSlTi±ig?i<^fc: J: oT N i m 9 
$fLt:«Cfl:LS**^^?'««t&. 5 0 0jiim 
i «9 i:<^J^{c J: oT^**l6^LillSI 

mtum^-th. m-ox. cosiotJAi/co^^ 

1 l<?D^{ilO~5 0 0jumi:L7t. 
[00201— Niffl9. Cofll 0teJ:t/^Co^ 
^1 l»fe^JS5/h$<^656*i&*>o*{. Ni 
S 9 1 C o Ji 1 0 4 /tJiC 1 1 i: «0B«KOft3&« 

L-c. ^MS6A. 7A«ias*5fi<^:'3jar, -eiois 

SHi'x/l'^j^tiSraiK^t: J: Oilmen 

[0021]«l^. NiJl9tColl04fc»4Co-& 
^11 i:T5 0 OMml^h<r>mi^i^£mX'S>i>ifi. m 
tloidfcCoaiofeiVCo^^i Hi. ^<o^ 
;^^*^5 0 0/xt^T•c*5c:t*^^^^s•c&^.^«>. 

SJ-t~»-t:/h$<T§^rV^. Lfe*«oT, A. 
7 A(?)^Hfc:«N i S^JB^S i t *Jsgfg-C*>S . 
[0 02 21 i^t. Ni«9kCo«104Jt«Co-& 

^si ifcoiyjiioffi**. 2. omnjer'a. 
/h$<^roarTN i «9«ia]g*«s<^:-5TiPcYbt^ 

<?r&. -ecote*. CofliotJil^Co^^i i« 

s;?i*^j?>®gL^<^.s:ty>. z<^m^ii2. o™ 

[00231 CoBi oaxt/co-^^i ico^fflfe: 
JiMiKi^a y hryXhizXr>xm;^dim&^ilX 
V%S. SAdcr>¥l^$*J3 0/im*SfCJ4, «@vx 

d<0¥%a!S»43 0-15 0juiiifcLA;. ^ftJ, U^^d 

mnmmpiTh*). nrnmrnmno. 5~2iii^ 

W^mii2 0~6 0%g]g-C'&l.. 
[ 0 0 2 4 1 04 tt. *l6BBOflSJ«3 izm d 

[00251 04 ttSV^T, J&aiH7A8<?5J1-^8A 


(4 

5 

7t.m 0 0/tm*3lT{i. <-r5Sft**< 

SiJfuti^iei-rs. -:tr. N i ei 2iow;^*»'2iiiij@-c 
|a^S3!P'hS<=5:OarTN iJgl 2c7)iajg*>'^ 

>tl46«L«<^rS. Ltdfir>X. Ni«l2<0JS*li 10 

5 0 0 /X In~2«ai$^'i^gi:-rS , 
. ..[0 0-2-6J Ni^l2«^fflt:«m{f>'3 jy-h-:/7 

211: LTC o -C r -A 1 - Y^^^r^y^Xx^ 
;<r-A>f K (WC ) W^^^itTn-x-f y^B 1 3 

-5T¥^? 3 0~ 1 5 OuTti<nmf-d1fimL^ilX\'^ 
10 0 27] n-x^ >1^m 1 3aM!lfc:J:SSS:fl:*^ 20 

mmzi,-yxii imi 2ifimk^fixm.Lm?>-m. 

m'^mm-h, n-r^^^^^Bl 3<^)Ji»**3 0 
AmStli. Niai2!;coi!i^|||fc:J:oT^*Bfil 

Mil 0~3 0jumtL>t. 
[00281 

[Haw] 0 1 izmLfiM Y y-h^mmm0^m K 
7AK:02~H4{c*L;t}$aiK7Atrflav^t:SUS3 30 
04Xx>'WXSW!&S»3. Oim. «Sl3 3 0«i<^ 


1#^9-l 03849 

6 

10 0 2 9] mMLtdmssifim o oTon fcjiUJt 

[0 03 01 «lt*-rjt«[^Oi6jSNo. ll-CJilS 
lBtll2^«0JS;?ktf?SWCpJg.L/::;t». SHi^iyWco 

fc. IBiNo. 12. 1 5t1i»2JB«oe[*AOp|&Ufc 
[00311»JiNo. 13. 1 6-C{4IS2JBIil5Sr 

m*^^fi%*L7t. «j&No. iAx\m2mcr>co 

[0 03 2]«jfeNo. ll'-'2 2\mim<r>?).^mWL 

uds^h aiiN o . 1 7 -ciiN i mffymjzx 

^iSfrtii^SWuiSII^U^t. aJSNo. 1 
9, 21. 2 2Tli. Com. Co-WBtJitXWCfl 

HjSNo. 18, 20T«, NiSfcSV^tiC 

[00331 
[^11 


(5) ^13^9-103849 

7 8 
A 1 


1 





« « 

i. 






1 

(5^0) 

m 

510 

30 

29 


0 

HMM 

2 

(?4o) 


900 

70 

67 


0 

3 

aSAo) 


1500 

150 

145 


0 

4 


96^1 

510 

30 

29 


0 

mm 

5 

Hi 

(TOO) 


710 

70 

67 


0 

6 

(lio) 

TO^^OHi 

710 

70 

66 


0 

7 

uSio) 


1500 

150 

146 


0 

8 



510 

30 

30 


0 

mm 

9 

(9io) 


900 

70 

6B 


0 

10 

UOOO) 

IC 

(10) 

1500 

150 

148 


0 


[0034] *20* 1^2] 

£ 1 (R$) 


§ 


Ui) 


¥4 

iCM/wff 

ft ^ 


tH I 11 

m 2 m 

(/!■) 





11 

Hi 

(400) 

Co 
(SO) 

450 • 

30 

TO 


5 

I ^n) 

12 

Vi 

(700) 

96Co-5Nt 
(5') 

705 

30 

21 


10 

(i»*B2^n) 

13 

Ni 

(500) 

g6Co-5Ni 
(550' ) 

1(^ 

30 

30 


40 

14 

Ni 

(700) 

GOCo-SONi - 
(10) 

710 

30 

20 


15 


15 

(TOO) 

56Co-30Cr-13AI 
-IT (5M 

705 

30 

23 


15 

(fliJit^esnn) 

16 

Ni 

(700) 

56Co'30Cr'13At 
-lY (40*) 

740 

30 

30 

sass"- 

35 

17 

Ni 

(600) 


600 

30 

18 


30 


18 

Ni 

(400) 


400 • 

30 

25 


25 


19 

Co 

(600) 

til' 

600 

30 

30 


35 

i-3nn> 

20 

95Co-5«i' 
(450) 

til* 

450 • 

30 

30 


10 


21 

99Co-lf - 
(TOO) 


700 - 

30 

30 


45 


22 

we- 

(50) 


50 • 

30 

30 


45 



[00 3 51 5sa3tc:?&d?^aK5A«. m/f-im&^ixfzmi,z-:i-r- 


(6) 

9 

imi 1 m<^MVyj>^^i^mmi^'r-mmm 

:*«fBp0T'£bS. - . 

1 "itaH^A 


[011 



1 -»a 5 -tmj^n> 

4 —9>9-t 95/3 


!^|g¥9- 10384 9 

1 0 

3- ^S* 0^5 

4- ^'>"r -yi^A 

5- -a^yX;!-' 

6- 8 •••J^aiH^A 

9- Nie (SSlJi) 

10- Co« (^2S) 

1 1-Co^a (Sg2«) 
12 -Ni® 

13" ri-T^y^^» (»2a) 

g - Sai^iyl' 

R-^g^^ -. 


[021 



9~Nia (XIB) 

io~co m im2m> 


[031 



n-Co ftftJi (32B> 


(7) 


1$HPF9- 10 384 9 



(72)%^ AdA Pi 


mf&m mm ms, 

(72)im ^ 

immit%mw\vsmmmt2rs i #i5 


